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Preface. 


AreuUmMent ; 


u The Government, by contract, "re- 
tained control" over the manner and 
performance of the "pressure grouting 
operation and thereby was under a 
duty to exercise reasonable care for 
the safety of appellants 


s0AL Under well settled Arizona law, an 
owner, having exercised control over 
the details of the "pressure grouting" 
operation and over the safety program 
with respect thereto, has a duty to 
protect workmen employed on the job 
and to prudently exercise such con- 
trols retained over the performance 
of the work and thegjobsite. 


ee The failure of the Government to 
prudently exercise adequate eontrols 
over the equipment, working condi- 
tions and safety precautions with 
respect to the grouting operations 
was the proximate cause of the in- 
juries sustained by appellants herein. 


Conclusion . 
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IN THE UNITED STATES COURT OF APPEALS 


FOR THE NINTH CIRCUIT 


PREFACE 


Appellants! reply will be addressed to the 
arguments contained in the answering briefs of the 
"Government" and the "Contractor" to the extent that 
they discuss matters raised in appellants' opening 
brief. 

The Government's treatment of this aspect of 
the case is found at pages 1-23 of its brief; the 
Contractor's is found at pages 3-12 of its brief. 

At the threshold of our argument, we deem it 
of the highest importance to assert that, although 
this is an appeal from a judgment of the District 
Court entered upon findings of fact and conclusions 
of law pursuant to Rule 52(a) of the Rules of Civil 
Procedure, SUCM findines Sheuld M00 Se deemed <ar- 
clusive because, as will appear from the argument, 
references to the transcript, and applicable way, 
such findings were made by the trial judge under 
am e€rroneous view of the law. 


There are two well established principles of 


law which should apply to the consideration of this 
appeal: 

1. A finding is "clearly erroneous" when, 
GMhnOvUsieuiere tis CuMtencestONsupport. 1c, the wre= 
viewing court on the entire evidence is left with 
a definite and firm conviction that a mistake has 
Ising eletveligniccls (Wemgeecl Scenes wo WSs Caen Oo)... 
BeceJccmmecimcs S.Ct. 525, 92 Lo Bd. 746 (ole. 
and 

2. A finding is "clearly erroneous" where 
it is induced by an erroneous view of the law. 
GalenavOakes Corp. Vv. seor tela, Plo 20a 
(Semecir, 1O54e 

A reading of that portion of the transcript 
in whieh tae Lindines of the trial count are made 
(Gn. 447-450) will reveal that the trial judge 
plainly stated; “The court, itemieht be added. 
is impressed with the reasoning in the following 
cases, among other cases: Kirk v. U.S., 270 F.2d 
110; @nd. Grogan vo Uecs sii teedasO. Seta so)e 
These cases hold that the initiation of a safety 


program and the conduct of periodic inspections by 


= Ty. denotes Branscript ot Record. 


the government will not render it liable under the 
Pedemal Tort Claime Act for injuries sustained by 
an employee on the job as a result of the contrac- 
tor's negligence. Neither of the foregoing cases 
deals with a contract where the government actually 
retains control over a substantial portion of the 
work or of the safety program implemented in con- 
MECtTLOn Therewrpe 

Both the Government and the Contractor rely on 
THeBNGlGIneseoierne twomtal ter cases Syidieh sameur 
respectful submission controlled the decision of 
the trial court, and urge that the rules laid down 
therein are dispositive of this appeal. 

Manifestly, the court below was in error, since 
beth Kivk and Gropan > ssupra, ere inappesi te. tic 
facts of the instant case on appeal are clearly 
distinguishable. Phe facts @ivame rise touthece 
distinctions are undisputed, documented and clearly 
shown in the evidence as follows: 

ale? The Government, by contract provision, 
retained control over the manner and performance 
of that phase of the work upon the dam known and 


described in the plans and specifications as 


"PRESSURE GROUTING," by reason of which its duties 
to exercise due care for the safety of the employees 
Gf the Contraccor in this hazardous Operation were 
not delegable. 

2% Under well settled Arizona law, an owner, 
having exercised control over the details of the 
"pressure grouting" operation and over the safety 
program with respect thereto, has a duty to protect 
workmen employed on the job, and to prudently exer-~ 
cise such controls retained over the performance of 
the work and the jobsite. 

se The failure of the Government to prudently 
exercise adequate controls over the equipment, work- 
ing conditions and safety precautions with respect 
to the grouting operations was the proximate cause 
of the injuries sustained by appellants herein. 

In connection with the foregoing statements, 
we deem it important that this court be apprised 
of the provisions of the contract (Defendant's 
Exhibit A in evidence), having reference to the 
"PRESSURE GROUTING" requirements contained therein. 
The CGume's avtenvion wicwdireetedyto Volumes iso 


the "Schedule, General Provisions, Specifications 


a lh 2 


and Drawings" of the Glen Canyon Dam and Power Plant 
promulgated by the United States Department of the 
imverior , Bureau of Recllamavion, for thas project. 
The specifications for "PRESSURE GROUTING" include 
paragraphs 72 through 81; commencing at page 64 of 
said volume and continuing through and including 
page 78,” 

At the time of the accident, the "PRESSURE 
GROUTING" operation was in progress in the west 
spillway tunnel at a height of approximately 532 
feet above the Colorado River. "Pressure Grouting" 
iswdone by driliane what ere eallederoutsnolles” 
through the walls of the spillway tunnel into the 
Surrounding rece, and theneatter 1 oreineea cement 
and water mixture under pressure into the spaces 
and Holes Detweemn tie reek face and the voursidemor 
the tunnel wall. As shown by the Specifications, 
the number, location, depth and direction of these 
grout holes are controlled exclusively by the con- 
tracting officer or his representative, and require 
that drilise drill bags, plimps and pumping equapmen: 


be located and maintained within the tunnel itself 
* Reproduced verbatim in Appendix pp. Al-23. 
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encmavene sts "entirercourse irom LOD EO bOuvom, 
The drilling and grouting equipment, the grout 
material, and the men engaged in the performance 
of the work, together with the Government inspec- 
tors and engineers, are carried upon a type of 
scaffold or platform which has been described in 
theweviden@evanquin the briefs Cf the parties as 
the "jumbo." The "jumbo" was initially designed 
with safety features such as wire mesh fence 
around it; safety nets were slung underneath to 
catch falling objects or workmen; handrails were 
alsemeat vache ama (OG oarcamWere CONsStrueecd oC 
prevent the workmen from falling off of or under 
the jumbo. Because the Government retained the 
absolute control over the location and direction 
Of the grout neles, Certain portions Cf the Jumee 
had to be removed from time to time, and it will 
be demonstrated that in certain instances a hand-~ 
Yail would have co be removed beeause 1¢ @mcermuered 
with the drilling of a grout hole, placed at such 
a point by the Government. In like manner, certain 
safety cables and/or the wire mesh fencing would 


have to be removed because they interfered with the 


ae ee 


placement of the drill at the location of the grout 
Nelle reeurreueto be drilled sby the Contractaine of- 
ficer or his representatives. Toe boards were re- 
moved to allow placement of awladder @nd ther 
structures on the jumbo floor in carrying out the 
work under the direction and supervision of the 
Government agents. 

The "Government" and the "Contractor" utterly 
ignore The provisions Of the contract aide catinee 
thereof described above which gave the Government 
absolute control of the pressure grouting opera- 
tions. It as) fOr thas reacson@enat Wewasscert here 
that the trial@ceurt decided this eace Upeneanmer-— 
roneous view of the law for, if the Government re- 
tained COnurele or such Operations, 2t5 due Lo 
exercise due care in the performance of the work 
and for the safety of the workmen cannot be denied, 
nor could this duty be delegated to the Contractor. 

Under the circumstances outlined above, and 
more particularly demonstrated in our argument, it 
is submitted that the judgment entered in the case 
must be reversed and the case remanded for further 


proceedings in the trial Coume below. 


SeReGeueet NT 
1. The Government, by contract, "retained 
control" over the manner and perform- 
ance of the "pressure grouting" opera- 


tion and thereby was under a duty to 
exercise reasonable care for the safety 


of appellants. 

Counsel for the Government, at pages 9-10, 13- 
14 of its answering brief, reiterates that the Gov- 
ernment did not retain "control" over any of the 
work Sse as LO Subject Tt CO dvabilivy (by appeiiamec: 
At page 15 we are challenged to point out contract 
provisions whereby the Government retained control 
over the work. Appellants accept this challenge 
and demonstrate that the Government's position is 
palpably erroneous with respect to the "PRESSURE 
GROUTING' operations. 

A careful reading of each of the paragraphs, 
reference to pressure grouting, contained in the 
contract and set forth in the appendix hereto will 
elearly reveal that, as’ to this feature of the con- 
tract, the Government was in absolute control of 
the performance of this work and, of necessity, 
not only controlled the workmen on the job, but 


also the method and means by which the grouting 


ace 


procedures were carried out. 

These procedures and the Government's control 
thereof actually resulted in the unsafe condition 
Of Che ulberet tac time Of The wacciacm@e. Simece it 
is admitted that there were no toe boards, hand- 
Vadis, O46 Sarely MeGlinegwin place fn the iront or 
the jumbo ab the tame it dropped out from under 
they (WoO eMniuredmercloyees. appellant c mere. 

For instance, Truman Barlow, an eyewitness to 
the acCi dene wie Was eon che jUumbCnat Laewcune, 
tectaiied that Ne was employed as 2 laberer tor 
the “Contractor “engaeed in “sreutime Grr ofert 
(Tr. 87). He also ran the jackhammer drilling 
holes (Tr. 89). On cross-examination, he stated: 

"A Las a grouter. When this took place 

-~- And when you say move the jumbo, some- 
times we move it two feet and grout for 
a whole day; sometimes we move it twenty 
feet; sometimes back and forth. It just 
doesn't all take place -- I mean, you 
just don't move the jumbo a long ways 


and then grout for some time; it's all 
dene simulvancously. (ir. 92) 


The Government cannot disassociate the grouting 
Operation from the Condiiicm of ties umco or the 
rigging thereof because this same witness also 


tee ied: 


"A Well, it isn’t exactly the way you make 
Limeound., (YOU JuSu about have co be 
there to understand it. Jack and the 
boys do the rigging, at the same time we 
Gan be greuting. and this jumbo can be 
being worked on at the same time we can 
be Sroutime off of it.” (Tr. 93) 


Additionally, the witness Ben W. Mullins, a 
Brout foreman for the Contractor, Lestiiacd. 


"Q@ All right. Up until that time, when 
was the last time you grouted off of 
that jumbo? 


A Well, we had finished this grouting and 
tien they pulled at up) tov take the camd— 
wich out of the sections and -- I don't 
know -- a day or two -- I'm not sure. 


Q It has been testified here by Mr. Sexton 
that 2t was put 1m around tie sl >5th on 
March, 1964. There, I take it that it 
had been in the use of grouting for al- 
most a month, withethe exceptions of the 
center Section Comme Oue. walen booms 
couple of days, one or two days, is that 
leo e! 000 

A Yes. 


Q During that month did) you were onmic as 
a grouting supervisor? 


A Yes fae oe (tic Sire) 


And it was during these grouting operations 
that the handrails were broken off Cie. Sse No 
cable rails were up, nor was there any wire screen- 


ing around the front of the jumbo (Tr. 373). 


oe 


"Q When was the last time you saw them on 
there pricr we the eecident: I mean the 
toe boards on the front of the lower plat- 
form on the upstream side? 

* * * 

A I couldn't say definite. They were just 
kmecked Off, ead this and that end the 
Ctmer, | (Gives) 


On cross-examination this witness testified 
to the removal of safety cables and handrails when 
their presence interfered with the drilling and 
Sroutine operations; also te: the fact tharmehe 
Government inspectors directed their replacement 
(Tr. 387-88). 

James Sexton, an ironworker for the Contrac- 
tor, testified that when this identical jumbo was 
in the east spillway, “it get pretty well tore up.” 


"Q What do you mean, it got tore up? What 
would tear it up? 


A Well, if a piece of handrail or this 
chain link fence that we had across 
here, if it was in the way it would 
have to be remioved £60 get the == they 
Usedvatr Grills orucore drililc, ior 
drilieiia into=unws Concrece tummeL, 
and they were quite long, you know, 
the shafts on them, and if they were 
in the way they would have to be re- 
moved, and they didn't get replaced 
like they should. 

* He Be 

Q Mr. Sexton, with respect to that jumbo, 

can you see any toeboards on it? 


=: ates 


Aue. “Wae teeboards, they were under-= 

neath the jumbo. These two angles 

that are there, that's what they were 

pDolted onto. But, they had been ve- 

moved -- well, we put them back on I 

think maybe once, but they had been 

removed because it was in the way of 

some kind of scaffolding they had to 

Beu Cuerigne sat tne voor, and they 

just didm't put them back Ome (ire 155-57) 

The deposition of Eugene B. Anderson, a sSuper- 

visory construction engineer for the Government, 
was admitted into evidence (Tr. 402). This wit- 
ness was the chief of grouting operations at Glen 
Canyon Dam at the time of the accident in question 
(Tr. 139);(Anderson depo. 4). It is Significant 
that he looked at the pin which held the jumbo about 
a week or ten days prior tg the date of the accident 
(Anderson depo. 5). He had inspected the cause of 
the prior slipping of the jumbo which had occurred 
on April 8 or 9 (Anderson depo. 6). He admitted 
that the jumbo should not have been rigged to one 
Pim. He vetaged: "That should never have been done. 
That was the way it was rigged up. We had mec ac— 
cepted it for working, for a working platform yet 


at the time." (Anderson depo. 12). He had looked 


at the pin many times (Anderson depo. 19) and knew 


ee = 


that the pin bent from too heavy a load on it (An- 


derson depo. 22). Notwithstanding his actual knowl- 


edge of 


the dangers inherent in the rigging of the 


jumbo, he testified that he and his men had ordered 


the jumbo to be cleaned up on account of the "mess" 


wnat Was OM Le. 


"Q 
A 


SEG 


Who is ‘'we!? 


Well, I and my inspectors, Ralph Lane, 
and after all, you have a bunch of 
hoses. You have some pumps, pipes, 
drills and everything, just to tidy 

Up  amelaichle bit, just do aailelt cles ba 
of housecleaning.’ (Anderson depo. 16). 


LS windasputed that three ser four daworers , 


including the witness Barlow, were on the jumbo 


during the cleanup work. OR Anderson testified 


further: 
Ne 
A 


Well, would you have gotten on the jumbo? 


I don't believe so. If i had -- if I 
had -- because I would have looked the 
Situatwone over fare. nde) sean 
would have recommended to the Contrac- 
tor that -- I would have brought the 
question up to him, anyway, as to the 
adequacy of his rigging. 


Then, I take it because of the rigging 
that existed prior to the accident 
between the 8th and the 15th, you per- 
sonally wouldn't have gone down on that 
jumbo? 


No, I wouldn't go down on that jumbo, 


Se 8 < 


and I wouldn't want any of my men down 
there when they are rigging on the 
jumbo or making any big moves on the 
jumbo. 


Q Why would you let a cleaner go down 
there or laborer? 


A They are contractor's personnel. 
I mean, he is still a human being. 
Yes, but we @re just -—= the engineers 
on the jen. The contractor 1s con- 


stmueting the gion, of course. 
(Anderson depo. 25-26) 


The foregoing testimony clearly demonstrates 


that the Government's retention cf control over 


the 
he 
IES 
was 


out 


grouting operation not only was the cause of 
dangerous condition of the jumbo, but also that 
employees, knowing full well that said jumbo 
rigged in an unsafe and dangerous manner (with- 


handrails, safety nets, toe boards or safety 


cables), ordered and required the Contractor's 


workmen, including appellants, to work thereon at 


a height of 532 feet above the river, and to grout 


or do cleanup when said jumbo was in such perilous 


condition. This constitutes an utter abandonment 


of the duty of the Government under the circum- 


stances shown by the evidence. To appreciate the 


= jl) 2 


attitude of the Government while the jumbo was in- 
stalled in the west spillway, this court's atten- 
tion is directed to Anderson's entire deposition 
which was admitted into evidence by the trial judge 
(Tr. 402), (although it does not appear that the 
clerk has marked the same as an exhibit). Ander- 
son's apparent indifference to the safety of the 
Men Workines on the jumbo as eoncrary tO ali or ene 
law cited and quoted in appellants' opening brief 
at pages 23-43 thereof to which reference is hereby 
Meier. 

im the lightvcr the toca evidence on Gis 
aoepect Ob thepease — Wesrects Chiade slic scOUne ni 
be “left with a definite aml firm conviction una 
a mistake has been committed," rendering the find- 
ings of the court Clearly erroneous. Furthermore, 
this same evidence shows that the finding of the 
trial court reference to the duty of the Government 
to appellants herein was induced by "an erroneous 
View Of the daw. Im either case, che findings 
insofar as they deal with the Government's duties 
tO appellants must be "Seu aside under the rules 


Set forth in United Staves Vv. Uleo- Gyocum CO. ,; 


= 1S 


and Galena Oakes Corp. v. Scofield, supra. The 


findings being erroneous, the judgment cannot stand. 


Cy Under well settled Arizona law, an 

owner, having exercised control over 

the details of the "pressure grouting" 

operation and over the safety program 

with respect thereto, has a duty to 

protect workmen employed on the job 

ane eo prudenbly exercise such con= 

trols retained over the performance 

of the work and the jobsite. 

Arizona law classifies this type of work as 
a hazardous occupation (see § 23-803, A.R.S. quoted 
in pertinent parts at pp. 55-56 of appellants' open- 
ing brief) to the effect that all work performed on 
ladders or scaffolds of any kind elevated 20 feet 
or more above the surface constitutes a hazardous 
occupation, The hazardous nature of the work was 
recognized by Eugene B. Anderson at page 38 of his 
deposition and, of course, was recognized by the 
Government itself (see Plaintiffs! Exhibit 8 quoted 
in pertinent part at pages 21-22-23 of appellants’ 
opening brief). 
Not only was the nature of the work hazardous, 


but that hazard was increased by reason of the Gov- 


ernment's control of the grouting operations which 


5 We -€ 


at times required dismantling or destruction of 
parts Of the jumbo to enable the werkers on the 
platform to drill the grout holes and grout the 
same at the points and places directed and specified 
by Government employees. These employees, by reason 
of the critical navure of this work, had unbdridiled 
discretion to cause the grout holes to be drilled 
through the concrete and steel of the tunnel itself 
in any direction, to any depth up to 360 feet, and 
at any place within the tunnel, regardless that 
portions of the jumbo devoted to the safety of the 
men had to be removed or destroyed to enable the 
same to be done. 

Given these circumstances, the Arizona decision 
in Welker v. Kennecott Copper Co., 1 Ariz. App. 395, 
403 P.2d 330, becomes controlling upon this court. 

An excerpt from this decision is found at 
pages 42-43 of appellants! opening brief and addi- 
tional quotations will not be made therefrom. 


Accord, Eilucr) Conon Vmowtes, SeariZ-npo. eli, 
NS eel 270 


The effect of Welker v. Kennecott Copper Co., 


Supra, requires that an owner who has undertaken a 
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program for the safety and protection of employees 
engaged in hazardous work must exercise due care 
for the protection of such employees, and that the 
fatluwe to do so may ampese liability. in this 
case, it is unquestioned that the Government had 
initiated and conducted extensive safety procedures. 
The safety inspectors, as noted in our opening brief, 
at times undertoex to direct the Contractor's sem- 
ployees reference to safety measures during the 
course of construction. Apparently, the Government 
employees did not extend the practice and protection 
afforded to the employees at the time the jumbo hung 
perilously suspended by one cable and hoist anchored 
by a single pin which yielded and bent due to exces- 
sive weight, casting these appellants into the air 
532 feet above the river bed. 
S06 The failure of the Government to pru- 

dently exercise adequate controls over 

the equipment, working conditions and 

safety precautions with respect to the 


grouting operations was the proximate 
cause of the injuries sustained by 


appellants herein. 


Undoubtedly, the Government's failure to exer- 


cise due care for the protection of appellants 


Sion 


proximately caused their injury and damage. The 
only remaining point to be discussed is whether or 
not the contributory negligence of either of these 
workmen is a bar to recovery. 

Under the Employer's Liability Law, § 23-806, 
contributory negligence is not a bar to recovery. 
This section implements the doctrine of compara- 
tive negligence under which, of course, if the 
court finds that appellants here were guilty of 
some element of contributory negligence, which we 
do not concede, this factor may be considered in 
reduction of the amount of the award. 

Furthermore, if, as argued at pages 22-23 of 
the Government's brief, this law only subjects the 
employer of an injured worker to liability, such 
liability is extended to the Government, for under 
the Rule of Non-Delegable Duty, the independent 
contractor is deemed to be the agent of the gov- 
ernment, and the doctrine of respondeat superior 


applies. 


COUN Ce Ute Onn 


For all of the reasons expressed herein, it is 


= 16) = 


submitted that the judgment appealed from should be 
vacated, the case reversed and remanded with direc- 
tions to grant the appellants a new trial. 
Respectruliy submitted, 
Mark Wilmer 
Charles Brewer, Brewer and 


Mallamo 
Daniel C. Olney 


By 
Charles M. Brewer 


Attorneys for Appellants 
Roberson and Rodgers 


CERTIFICATION 


I certify vhats in Connection mWiuneeneeerc ea 
ration of this brief, I have examined Rules 18 and 
19 of the United States Court of Appeals for the 
limth Carcudt wand hab IM Op Un Onnesehc mie ise — 


#Oing brief is in full ceompitance with those rules: 


Charles M. Brewer 


=426 = 


AP PEN DIX 


* 


Appendix 


PRESSURE GROUTING 


(2. General plan tome roubine. lie general 
Diamar Oresrouring thevroeck seundations fer struc= 


tures and for grouting contraction joints in the 
structures requires that the contractor perform 
drilijime and grouting operations as follows: 


(a) Drilling and grouting the rock foun- 
dations of the dam and spillway intake structures 
with low-pressure, shallow grout holes. 


(bo) Drilling and grouting the rock foun- 
dations of the dam with high-pressure, deep curtain, 
grou oles. 


(ce) Dainese and routing tne sroek sim- 
rounding the spillway tunnels and around the diver- 
Silom tunne ly plugs. 


(d)” Periphery vand perimeter sroutine 
around the diversion tunnel plugs, and periphery 
grouting around the backfill concrete downstream 
from the diversion tunmwel plugs. 


(e) Drilling and grouting portions of 
the rock on both abutments from foundation tunnels. 
Grout pipe shall also be embedded in the floor of 
the foundation tunnels at 10-foot centers for future 
grouting operations beyond the profile of the grout 
holes shown on the drawings. 


(f) Grouting transverse contraction 
joints 3-4 to 22-23, inclusive, in the dam, all 
longitudinal contraction joints in the Cam taeweon— 
traction joints in the diversion tunnel plugs “and 
backfill concrete, and the contraction joints be= 
tween the tunnel plugs and backfill concrete. Grout- 
ing of transverse contraction joints 1-2, 2-3, 23-24, 
and 24-25 will not be accomplished under this con- 
irae b. 


(g) Placing mortar or grout by the grout- 
ing method to complete the placement of concrete 
lining for the right diversion tunnel outside the 
limits of the tunnel plug. 


(h) Grouting the joints between the 
second-stage concrete in the ring-follower gate 
chambers and the surrounding mass concrete. 


(i) Drilling and/or grouting at other 
locations as shown on the drawings or as directed. 


The low-pressure, shallow holes are designated 
on the drawings as B-holes and the high-pressure, 
deep holes as A-holes. Before any concrete is 
placed in the dam or in the spillway intake struc- 
tures, respectively, the near-surface rock of the 
dam and intake structure foundations, respectively, 
shall be grouted by means of the B-holes to depths 
Of abou e> feet. Dridiling and grouting may be 
required in the powerplant foundation to seal major 
surface seams, cracks, crevices, and channels or 
caverns in the rock. The number and spacing of the 
B-holes, and the pressures and grout mixes to be 
used for injections will depend upon the nature of 
the rock, as disclosed by the foundation excavation, 
the results of water pressure or Other tests, and 
the results of the actual grouting operations. The 
Main CulL—-orf Or eroutb curtain wal be conplevedmay 
high pressure grouting of the deep A-holes. The 
drilling and grouting of the A-holes shall be done 
from the foundation galleries in the dam, from the 
foundation tunnels, and from other locations as 
directed. It is contemplated that the A-holes will 
be drilled at approximately 10-foot spacings and to 
varying depths, as shown on the drawings, generally 
up to a depth wf 250 feet. If feundation cond2vions, 
as revealed by the foundation excavation and the re- 
sults of grouting operations, indicave thav @rour— 
ing tO closer spacings and ereacer depins tseeticecs — 
Sary, the contractor will be required to drill some 
or any number of the holes to 5-foot spacings and 
to maximum depths of 360 feet and to grout these 
holes under relatively high pressures as directed. 


The amount of drilling and pressure grouting 
that will be required under this con¢gract ts muncer- 
tain, and the contractor shall be entitled to no 
extra compensation above the unit prices bid in the 
schedule by reason of increased or decreased 


quantities, or by reason of the location of the 
required drilling and grouting. 


The work and materials for drilling, hook-up 
to holes, piping, pressure grouting, and any other 
work required for placing mortar or grout by the 
gaRxouting method, to fill the spaces in arches re- 
fie nine Unemelted aiter thegolacing of ‘conerele has 
otherwise been completed, as provided in Paragraph 
128, will not be paid for under items of the sched- 
ule for pressure grouting operations where the con- 
tractor has performed the required excavation, such 
as for the left diversion tunnel lining, the right 
diversion tunnel lining within the limits of the 
tunnel plug, and the inclined portions of the left 
and right spillway tunmel linings; and che costs 
thereof shall be included in the prices bid in the 
schedule for concrete lining. The work and mate- 
ridgis for dridiing,@200K-Up te noles, piping, pres — 
Sure srouting, and e@my ether work required for plac— 
ing mortar or grout by the grouting method will be 
Daid for under applicacde items ei tne semcduile 
covering pressure grouting operations where the ex-- 
cavation was accomplished under separate contract, 
such as im the rileht Giversren vunnel outside meme 
dimits Of the diversion tumeel piug: 


73. Core drilling. The contractor shally, 
where and if directed by the contracting officer, 
perform such core drilling as may be requared §co 
determine the condition of the foundation rock, or 
the effectiveness of the grouting operations. The 
requirement for core drilling and the amount thereof 
Will be optional with the Contracting orticer >. and 
the contractor shall be entitled to no additional 
allowance above the unit prices bid in the schedule 
for core drilling NxX=holes, and for core driliimeg 
5 and 1/2 inch diameter holes by reason of the lo- 
Gation, depth, or a larger amount of or mone yor this 
work being required. It may be required that the 
Contractor Shall core drill) holes irom the galler— 
ies or tunnels through concrete and steel and into 
rock. The NX-holes shall not be less than 2 and 
15/16 inches in diameter and shall produce cores 
not less than 2 and 1/16 inches in diameter. All 
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core drilling NX-holes shall be performed with 
standard core-drilling equipment, using NX-size 
bits and double-tube core barrels, and capable to 
producing cores of the diameter specified. The 
NX-holes will be required to be drilled to vary- 
ing depths, with a maximum depth of 200 feet. The 
5 and 1/2-inch diameter holes shall produce cores 
not less than 4 inches in diameter and will be re- 
quired to be drilled to a depth of not more than 
Soe neeu. 


Alle core drilling shall be pexrtormed in a 
workmanlike manner, by competent and experienced 
workmen, and special care shall be exercised to 
obtain cores in as good condition as possible from 
all holes in material capable of producing satis- 
factory cores. me drill bit shall oe pulled. vand 
the core removed as often as may be necessary to 
secure the maximum possible amount of core. The 
contractor shall keep, in the manner prescribed by 
end shall furnish to the contracting o1tieer >. an 
aceurate loge or all drill holes, including fur 
descriptions of all materials of whatever charac- 
ter encountered in the drilling, their location in 
the holes, and the location of special features 
such as mud seams, open cracks, soft or broken 
ground, points where abnormal loss of drill water 
occurred, and any other items of interest an con- 
nectaon with the purpose for which the core driil- 
ing is required. The fact that an inspector may 
be present and keeping a record of the drilling 
shall not relieve the contractor from the require- 
ment for keeping an accurate log as described above. 
Wooden core boxes shall be furnished by the con- 
tractor.  Thesconevactor shall place themcoressin 
the boxes in the correct sequence and segregated 
accurately by labeled wooden blocks according to 
the measured distances in the holes. No box shall 
contain cores from more than one hole. Designating 
marks, hole numbers, and elevations shall be placed 
on the boxes and along the line of cores as directed 
by the coOnturactime officer. ~The covers Shall be 
fastened securely to the core boxes, and the boxes 
shall be delivered to the contracting officer at a 
point designated in the vicinity of the work. 
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Core drilling will be measured for payment to 
Cremceclal Cepia. Ube ve muie mde Lt direc ced. Or siolces 
Grilled at the directrvonse: sone Contracting ofivecr. 
Payment tor core drilling described in vais para-— 
graph will be made at the applicable unit price per 
iinear tcet bid in taessemedule for core drilling 
NX-holes in stage between the depths specified in 
the schedule, and for core drilling 5 and 1/2-inch 
diameter holes not more than 50 feet deep, which 
unit prices shall include the cost of furnishing 
all labor, materials, tools, and equipment required 
for drilling (he Moles; removing the Comes, Keeping 
accurate logs or drill holes; boxing and tapeling 
and transporting the cores; and all incidental work 
connected therewith. 


74. Drilling growt holes. Grove nolles shall 
berdrilled @inte Che rock TouUNndations ab the toea- 
tions shown on the drawings and as described in 
Paragraph 72. The use of "rod dope," grease, or 
Other lubricants On the drill rods or an the 2ueus 
heles willl not be permitted. Drilling grout holes 
with percussion-type drills will not be permitted. 
The requirement as to depth, spacing, and direction 
of holes are approximate and subject to revision 
during the work of drilling#testing, and grouting. 
It is expected that the required depth of holes will 
not exceed 360 feet. 


Where and if grout holes are required to be 
drilled to a greater depth than 360 feet, the con- 
tractor will not be required to periorm dry iling 
beyond such depth at the unit prices bid in the 
schedule, and payment therefor will be made as pro- 
vided in Paragraph 7. The location, direction, 
erder of drilling and depth of cach mole shall be 
as shown on the drawings, or as directed by the 
COMeract iis "OrmICel. 


The drilling and @rouling of A-nolles shall be 
done from the foundation gallery and from the foun- 
dation tunnels in the abutments through 1 and 1/e- 
inch diameter pipe placed into the concrete or rock 
a minimum of 12 inches, when drilling from the foun- 
dation tunnel, and into the concrete a minimum of 


ae 


24 inches or to the top of the pour lift, when 
dritilime from the gallery. Payment for Lurnzshine 
Pipe and fittings for grouting will be made in ac- 
cordance with provisions in Paragraph 75. 


The minimum diameter of each grout hole shall 
be not less than that produced by the commercial 
standard EX-size drill bit, approximately 1 and 1/2 
inches. Unless otherwise directed by the contract- 
mie e@fficer, the farsc, Avance B grout Noles under 
the dam, the first B-holes under the spillway in- 
take Sumuctures, and the first rings of grout holes 
and chemi i rst Sroub holes Within vac sreuLenrne an 
Gye gunners shall be scaced widelyeand shai se 
Guutledvand 2rouved Derere dntermediace: Woes sare 
driliedmand @reuved. and in) tis Menten inesd iia 
ine and Sroutinesot ali holes, “anderings ol notec., 
and the holes within each ring shall be completed 
Wich such final Spacing of rings and holes as the 
Srounene resullvs shew wo) De neCescany ee buce moles 
im a region have been drilled and srouted, itemay 
be found necessary co drill additional sroucsneles. 
Neovallewance above the unit prices bid in the se7eq— 
Vile SW iebpeminage 101 Sue wd ciao Toc ies sme 
for the expense of moving equipment to other opera- 
Gions and returning to 4a prawaousiy drilled area. 


Wherever necessary, as determined by the con- 
Uracting Olficer, the drilling and 2roucineesialL 
We performed ian successive cperations —eensistane 
im each case Of drilling the hole Go a lim@ted depth, 
grouting at that depth, cleaning out the srout hole 
by washing or other suitable means before the grout 
ioe tne hole has sel surricrent ly co, Fequires redmi. l— 
ins, allowine Tie yeroucssUurroundins tne 2 rout enemle 
tG@ attain Vssanitialescet., Cerise oles rer an 
addit@onal depun, and shen ereuring. ana tmaus scuc— 
Céssively drilling and 2reuving the nole au various 
depths within the stages until the required depth 
Gi Nole Ws Complerely sr iitedwandmeveuted aids 
géetermined by tne Contracting Orileer. | Redriiding 
required because Of the Contractor's Tali re sco 
glean oul a holla betore whe ereuG has ser snake be 
perrormed ay Gne Conv ractorn sve ense. 
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Where the grout has been allowed to set in a 
hele Dy diréction of the contracting officer, the 
meguxred redrilling Will bespaid for at the rate 
Of irrety percent (507 \mer tne nly price per alin 
ear foot bid in the schedule for drilling grout 
holes in stage between depths of O foot and 30 feet, 
regardless of depth. No additional allowance above 
TOewUniG petecs: bald inmene schedule for dirin lie 
grout holes in stage will be made on account of the 
requirement for interrupting the drilling of holes 
tor permit Srouting, On account Of Chemrequavement 
FOr cleaning out holes before further drilling or 
on account of any amount of moving of equipment 
that may benecessary due to the requirement for 
such successive shallow depth and deeper grouting. 


fe the Construct on work Dregresses mune wdc — 
velopment of leakage or the condition of the sur- 
rounding foundations may indicate that parts of the 
foundations already covered with concrete require 
grouting, in which event holes shall be drilied 
through the concrete and steel and into the under- 
lying or surrounding rock. Pipes for @rout  scoenniec— 
taiens shall be placed as directed. 


Prior to drilling for grouting the formations 
surrounding the spillway tunnels, including those 
POrtions or the diversion tummells whien wal ult.- 
mately be parts of the spillway tunnels, and the 
keyed portions of the diversion tunnels, as de- 
scribed in Paragrapha 72, the Contractor Shaliecon— 
plete the placing of concrete lining and the work 
of placing mortar or grout by the grouting method 
as provided in Paragraph 128. 


When the drilling of each hole has been com- 
pleted, it shall be protected from becoming clogged 
or obstructed by being temporarily capped or other- 
wise suitably protected until it is grouted, and 
any hole that becomes obstructed before it is grouted 
shall be opened by and at the expense of the contrac- 
tor. For determining stage depths of drilling grout 
holes in rock and concrete measurement will be made 
from the collar Of the Nellewac themexpescd suriace 
of the rock or concrete to the actual depth drilled 
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jimuoe tne rock foundatren and concrete as directed. 
Grout holes for pressure grouting will be measured 
for payment to the actual depth, up to the depth 
dimeeved, Of grout holes drilled into the mock foun- 
dation material or concrete at the direction of the 
Contracuing Officers serevideu, Thay holes driilted 
for placing mortar or grout by the grouting method, 
as described in Paragraph 128 will not be measured 
for payment in the left diversion tunnel lining and 
ia the wnclined) pe@uretcne: eune cr urand errant spl rl 
way tunnel linings as provided in Paragraph 7c. 


Payment for drilling holes for setting founda- 
tion grout pipe or expansion-type plugs for grout- 
ing the rock surrounding the tunnels will be made 
at the unit price per linear foot bid in the sched- 
“le for drilling @rout nolles in Stage beuweensdepihs 
Of © foot and 40 f6et. Except as @therwise previded. 
payment tor drilling grout holes will be made ac une 
applicable unit price per linear foot bid in the 
schedule for drilling grout holes in stage between 
the depths specified in the schedule, which unit 
prices shall include the cost of furnishing all 
Jabom, materials, tools, and equipment required for 
drilling the holes; maintaining the holes free from 
obstructions until grouted; "and all incidental work 
Conmec ves tneveuwl Gi 


75. Pipe for foundation grouting. Standard 
black metal pipe for grout comnections shall be set 
in the concrete or foundavtom frock win (oe 1ocartons 
shown on the drawings and described in Paragraph 72. 
The contractor will have the option of setting reg- 
ular pipe nipples for tunnel grout hole connections 
through the concrete lining and into the surround- 
ing rock, if necessary, or of drilling through the 
conerete lining and using an expansion-type plug 
for such grout hole connections for pressure grouL- 
ing the rock surrounding the tunnels and shaft as 
provided in Paragraph 77. Pipes for grouting shall 
also be set over springs, crevices in the rock, 
faults, Or Other folmdarvonm defects, wherever di- 
rected. Grouu pipes setuim comerete shally end nov 
less than 3 inches inside of the finished surface 
of the concrete. A standard coupling and wrapped 
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nipple to facilitate removal after grouting shall 
pe attached to the grout pipe and shall extend be- 
yond the finished surface of the concrete as shown 
on the drawings. The holes left after removal of 
wrapped nipples shall be filled immediately and 
completely with drypack in accordance with the pro- 
visions of Paragraph 108. 


The size of the wrout pipe for each hole atid 
the depth of the holes for setting pipe for foun- 
dation grouting shall be as shown on the drawings 
or as directed. The grout pipes shall be anchored 
imo the rock Or Gonerete Inve which they are an- 
serted, and the spaces around the pipes shail be 
carefully sealed with oakum, grout, or other suit- 
able material to prevent entry of concrete or other 
foreign materials prior to grouting, All oakum or 
other suitable material required for sealing shall 
be furaished by the contractor. All pape and f2t- 
tangs GO be embedded ian rock or conerete challepe 
cleaned thoroughly of all dirt, grease, grout, and 
mortar immediately before being embedded in the con- 
erete. The pipe and fittings Shall pe careruily 
assembled and placed and shall be held firmly in 
position and protected from damage until the con- 
crete has set. Care shall be taken to avoid clog- 
ine Or Obstructing the pages before —belis serouved, 
and any pipe that becomes clogged or obstructed 
from any cause,, shall be completely cleaned out or 
replaced at the expense of and by the contractor. 


All standard black pipe and fittings, all 
nails, tie wire, temporary supports, and other mate- 
tials required for the work described in this para- 
graph shall be furnished by the convractor.) ine 
pipe shall be type I, class A standard black pipe 
in accordance with Federal Specification WW-P-406. 
The pipe fittings shall be malleable iron, type I, 
in accordance with Federal Specification WW-P-521b. 
The pipe shall be cut, threaded as necessary, fab- 
ricated as required, and placed by the cantractor. 


Payment for furnishing and placing metal pipe 


and fittiaes fer foundation grouting and drainage 
will be made at the unit price per pound bid therefor 
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in the schedule, which unit price shall include 
@ie cost Of furnishmme, unloading, hauling. stor- 
ing, handling, and supports and materials required 
for installation: Ch provceulne the pape from in- 
Jury aad clogging; and of removing the nipples in 
exposed faces and filling, with drypack, the holes 
left by the removal of the nipples. Payment will 
be made only for the metal pipe and fittings actu- 
ally anatalled and lero in place as directed by 
tie cOmtracting Officer, ahd noe additional aliow-— 
anee above Ghe unit price bid in the scscdule weil 
be made-on account of the varying size, length, or 
number of pipes required. No payment will be made 
for pipe and fittings used for placing mortar or 
grout by the grouting method in the left diversion 
tunnel lining or tor che inclined portvons ol eee 
left and right spillway tunnel linings as provided 
in Paragraph 72. Payment for drilling holes for 
setting foundation grout pipe and for expansion-— 
type plugs for tunnel grouting will be made at the 
unit price per linear foot bid in the schedule for 
drilling grout holes in stage between depths of 

© foot and 30 feet, and cmly for chose molteswdr sited 
and included for payment as provided in Paragraph (ee 


76. Hook-ups to foundation and tunnel grout 
holes. Payment for hook-ups to foundation and tun- 
nel grout holes will be made only once for each 
hele or Connection actually heckedVonteausencmcr — 
rection Of the cOMird@ting Ctiicer, regerdicccucr 
the additional number of times packer-settings are 
made or the same hole is hooked onto, and regard- 
less of the volume of water or grout actually in- 
jected ante the vercut hole er Connecti en. seiae 
number of separate grout holes or connections re- 
quinine heok-ups, as shown 1m the schedullocs toyonly 
approximate and the contractor shall be entitled to 
no additional compensation above the unit price bid 
in the schedule by reason of the number of hook-ups 
actually required to complete the grouting opera- 
tions as specified in Paragraph 77. 


Payment for hook-ups to foundation and tunnel 
grout holes will be made at the unit price per hook- 
up bad tUnhereror an the senedule- 


Connections to cracks, crevices, or seams in 
the foundation, and connections to existing explor- 
atory holes, when required, will be considered as 
grout holes and will be paid for as such under the 
unit price bid per hook-up in the schedule for hook- 
ups to foundation grout and tunnel holes. The item 
of the schedule for hook-ups to foundation and tun- 
nel grout holes does not include the connections 
necessary for the grouting of contraction joints 
as specified in Paragraph 81; and does not include 
the connections necessary for placing mortar or 
grout by the grouting method as described in Para- 
graph 128 for those tunnels excavated by the con- 
tractor under these specifications. 


77. Pressure grouting foundations and tunnels. 
Each drilled grout hole and grout connection for 
pressure grouting foundations and rock surrounding 
tunnels as described in Paragraph 72 shall have 
grout composed of cement and water forced into it 
WnGer pressure. 


The cement to be used for pressure grouting 
foundations and tunnels shall be furnished by the 
contractor in accordance with Paragraph 95. Pres- 
Sures as high as practicable but Waveh, as) ceten- 
mined by trial, are safe against rock or concrete 
displacement shall be used in the grouting. The 
proportions of cement and water used in mixing the 
grout and admixtures where used, the time of grout- 
ing, the pressures used for grouting, and all other 
details of the grouting operations shall be as de- 
termined by the contracting officer. 


Different grouting pressures will be required 
for grouting different sections of most of the 
grout holes. Where such grouting of a hole is 
directed by the contractim= officer, tnergvoucine 
shall be performed by attaching a packer to the 
end of a grout-supply pipe, lowering the grout- 
supply pipe into the hole to the top of the bottom 
section that is required to be grouted at a differ- 
ent pressure, grouting at the required pressure, al- 
lowing the packer to remain in place until there is 
no back pressure, withdrawing the grout-supply pipe 
to the cop Of the next higher sectiom tha we re- 
quired to be grouted at a different pressure, and 


thus successively grouting the hole in sections 

at the specified grouting pressures until the en- 
tire hole is completely grouted. The grout-supply 
pipes and packers shall be furnished by the con- 
tractor. The packers shall consist of pneumatic 
tubes or expansible rings of rubber, leather, or 
other suitable material attached to the end of the 
grout-supply pipe. The packers shall be designed 
so that they can be expanded to seal the drill holes 
at the specified elevations and, when expanded, 
shall be capable of withstanding, without leakage, 
for a period of 5 minutes, water pressure equal to 
the maximum grout pressures to be used. The amount 
Of packer—-eroutang that will be required will de- 
pend upon the conditions disclosed by the drilling 
Of the srout holes. 


All intersected rock crévices, seams, or 
fawlts COntaining e€lay or other washable materials 
shall be completely washed with water and air under 
pressure to remove as much of such materials as pos- 
sible. Such materials shall be ejected from one or 
more holes by Imtroducine Water Under pressure in 
an adjacent hole. All grout holes shall be thor- 
oughly tested with clean water under continuous 
pressure up to the required”grouting pressure, as 
determined by the contracting officer, in order to 
effectively clean intersected cracks and seams and 
to determine rate of take, and extent of leakage. 


The apparatus for mixing and placing grout 
shall be of a type approved by the contracting 
officer and shall be capable of effectively mixing 
and Stirring the grout and forcing ae into Unesholes 
or grout connections in a continuous, uninterrupted 
flow at any specified pressure up to a maximum of 
500 pounds per square inch. The mixer shall be 
mechanically operated and provided with an accurate 
meter, reading in cubic feet to tenths of a cubic 
foot, for controlling the amount of mixing water 
ised in the grout. Invaddreren cto caeesrouy mixer, 
holdover mechanical agitator tanks shall be pro- 
vided. All grout shall be pumped with a duplex 
piston-type pump or other type pumping equipment 
as approved. The grouting equipment shall be 


satisfactorily maintained so as to insure continu- 
ous and efficient performance during any grouting 
operation. The arrangement of the grouting equip- 
ment shall be such as tevprovide a Supply Pine and 

a return line from the grout pump to the grout hole. 
Provision shall be made to permit continuous circu- 
lggcon andracecurate Control on rouLing Pressures 
and grout flows into the grout holes. 


Expansion-type plugs, if used for grout hole 
connections in tunnel grouting shall be furnished 
by the contractor. The plugs shall Consist. of ex- 
Gag@erble uubes! Or CingsvoOn 1ubber, leabhex, “er .ovner. 
suitable material, and pipe and fittings. The plugs 
shall be designed so that they can be expanded to 
seal the drill holes and, when expanded, shall be 
capable of withstanding, without leakage, water 
pressure equal to the maximum grout pressure to be 
ised. Whe cost of furnishing all necessary mate-— 
rials and labor for constructing and handling 
expansion-type plugs shall be included in the unit 
Prices per sack bid in the sehedulle for pressure 
Broucwne LOuUndatvons and Tunneiws: 


Ef, during the eroutipasot amy hole. crouugis 
found to flow from adjacent grout holes or grout 
Connections in Ssurficient quantity to iantertere 
seriously with the grouting operation or to cause 
appreciable loss of grout such connections may be 
capped temporarily. When grouting is being done 
with packers, the pressure of the grout returning 
from any adjacent hole shall be measured by seat- 
ing a packer in the adjacent hole, and such pres- 
sures shall be kept below the allowable pressures 
for that stage of that hole. Where such capping 
is not essential, ungrouted holes shall be left 
open to facilitate the escape of air and water as 
the @rout 1s forced inte other moles. Beneue sre 
grout has set, the grout pump shall be connected 
to adjacent capped holes and to other holes from 
which grout flow was observed, and grouting of all 
holes shall be completed at the pressures speci- 
fied fOr verouting. Ui, dieing the erourmne on any 
hele, g@reut is found to 1 lowe! romepoines in Une 
foundations, abutment, or any parts of the structures, 
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Such flows or leaks shall be plugged or calked by 
the contractor as directed. The grouting of any 
hole shall be continued until the hole or grout 
eonnection takes grout at the rate of less than l 
Cuble 1600 of the prout mmaxture in 2OMmmenubes EE 
pressures of 50 pounds per square inch or less are 
being used, in 15 minutes if pressures between 50 
and 100 pounds per square inch are being used, in 
10 minutes if pressures between 100 and 200 pounds 
per square inch are being used, and in 5 minutes 

if pressures in excess of 200 pounds per square 
inch are being used. So far as practicable, the 
full grouting pressure shall be maintained con- 
Stantiy during @rouc imgections. However, as 72 
safeguard against rock or concrete displacement 

or while grout leaks are being calked, the contract- 
ing officer may require the reduction of the pumping 
pressure, or the discontinuance of pumping. After 
the grouting of the holes or connections is com- 
pleted, the pressures shall be maintained by means 
of stopcocks or other suitable valve devices, until 
the grout has set sufficiently so that at will be 
retained in the holes or connections being grouted. 


No A-hole shall be grouted until all concrete 
required within a radius of 200 feet has been placed 
to a height of not less than 100 feet above the foun- 
dation@roci@or to isgs full) helgnt and has SseCyascur- 
ficient length of time, or until all contraction 
joints to be grouted under this contract within a 
radius of 200 feet have been grouted to a minimum 
height of 50 feet or to their full height, all as 
determined by the contracting officer. If, during 
the grouting of the A-holes, leakage develops into 
the cooling systems, the contraction joints, or the 
contraction-joint grouting systems, the affected 
joints and systems shall be flushed thoroughly with 
water and air alternately until the systems and 
joints are clean. The cost of washing the cooling 
systems and contraction joint systems in the above- 
described manner shall be included in the unit 
prices bid in the schedule for furnishing and in- 
stalling metal tubing and fittings for grouting 
contraction joints and for furnishing and placing 
l-inch outside-diameter metal pipe or tubing and 
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mipcanes Lor Concreve Coolane systems. 


Measurement for payment for pressure grouting 
foundations and rock surrounding the tunnels and 
tunnel plugs will be made on the basis of the num- 
ber of sacks of cement actually forced into the 
holes or grout connections at the direction of the 
Contracting Werficer, or reduired to fill permanent 
pipes; Provided, That measurement for placing mor- 
tan OG grout by tne Broutine method in the Yight 
Giversion tunnel, cutside tae Limits of the Giver- 
sion tunnel plug, will be made of the number of 
sacks of cement and cubic feet of sand, measured 
separately, actually forced into the grout connec- 
tions. One sack of cement will be considered as 
94 pounds. Payment for pressure grouting founda- 
tions and tunnels will be made at the applicable 
unit price per sack bid therefor in the schedule, 
which unit price shall include the cost of furnish- 
ing admixtures where required, all labor, materials, 
tools and equipment required for the grouting, ex- 
cept that payment for furnishing and handling ce- 
ment will be made at unit price bid in the schedule 
for furnishing and handilane sacked cement 1c, foun- 
dation grouting. Payment for hooking onto each 
grout hole or grout connection will be made as de- 
scribed in Paragraph 76. No payment will be made 
for grout or for cement Used im grout lost due sce 
improper anchorage of grout pipes or connections, 
or rejected on account of improper mixing, or lost 
by leakage due to the failure of the contractor to 
calk surface leaks when directed. All pressure 
Prouting operations shall be perrormed im the pres- 
ence of the contracting officer or his duly autno- 
rized representative. 


7o. Contraction joimtssinidam. Vereicea icon 
traction joints in the concrete of the dam wiill be 


provided for convenience in construction and to 
DUOVIGe FOr COMNEraction Of ube sconerecte ie sde> 
tails of these joints are shown on the drawings, 

and all contraction joints shall be constructed in 
accordance with the details shown, unless otherwise 
specifically directed in writing, by the contracting 
officer. Keys shall be built in the contraction 
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joints as shown on the drawings. The cost of con- 
structing all contraction joints and keys between 
the blocks of the dam shall be included in the 
UpteeprIces per cubic yaraupid am the Schedule for 
concrete in dam. Metal seals shall be placed in 
each contraction joint as shown on the drawings 

or as directed. The metal seals shall be furnished 
and installed by the contractor and payment there- 
for will be made in accordance with the provisions 
of Paragraph 148. 


(Oo) lupins yO rEenours Ge TeGnhl ractron Outs. 
Systems of thin-wall steel tubing and fittings and 


grouting outlets shall be placed in the contraction 
joints in the dam, in the peripheries of the diver- 
sacn tunnel plugs and backiil) concrete, in con- 
traction joints of diversion tunnel plugs and back- 
Poll conerete, if the Contraction Orme in tne mass 
concrete beneath the machine shop, and elsewhere 

as shown on the drawings or directed. All tubing, 
Tittanes, ana ,erouting outlers required snails be 
furnished by the contractor. All 1/2-inch risers 
and all 1 and 1/2-inch supply, header return, and 
vent lines shall be thin-wall electrical metallic 
tubing in accordance with Federal Specification WW- 
T-806b. Grout outlets shall*be in accordance with 
Drawing No. 141(222-D-1185). Couplings for con- 
necting together the lengths of plain-end electrical 
metallic tubing, and connectors used to join the 
plain-end electrical metallic tubing to standard 
pipe fittings shall be watertight fittings manufac- 
tured expressly for electrical metallic tubing. 
Tees used to connect the individual risers or grout 
outlets to the headers shall be galvanized and in 
accordance with Drawing No. 142(447-D-231). Stan- 
dard pipe connections shall be galvanized standard 
weight fittings. Nipples shall be type A, wrought- 
iron or steel fitting in accordance with Federal 
Specification WW-N-351. Caps and couplings shall 
be type II, malleable-iron fittings in accordance 
with Federal Specification WW-P-521b. All nails, 
tie wire, wooden plugs, asphalt emulsion for seal- 
ing purposes, and temporary supports required for 
the installation of the grouting systems shall be 
furnished by the contractor. The asphalt emulsion 
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shall be in accordance with Bureau of Reclamation 
"Specifications for Plastic Compound (Paste-type 
Asphalt Emulsion)," dated February 15, 1948. All 
tubing shall be cut to length and formed by the 
Contractor. 


All tubing and fittings to be embedded in 
concrete shall be cleaned thoroughly of all dirt, 
grease, grout, and mortar immediately before being 
embedded in the concrete. The tubing and fittings 
shall be carefully assembled and placed and shall 
be held firmly in position while the concrete is 
being placed. Care shall be exercised to insure 
that the 2 companion members ef each Conduit-box- 
cover grouting outlet are maintained in accurate 
alinement and position with respect to each other 
that each member becomes an integral part of and 
moves with the concrete mass to which it is an- 
chored. The method of attaching the first member 
of each grouting outlet to the forms and, in turn, 
the second member to the first is shown on the 
drawings. This method shall be adhered to ac- 
curately unless it is modified by specific in- 
Smructlons Of Che COmtrackemigeorritcer. 


Where grout tubing terminates at a concrete 
surface exposed to the action of flowing water, 
the tubing shall terminate in a recess constructed 
in the surface of the concrete. Where grout tub- 
ime Cerminates at Other Expesed Ccomerecte GuUriaces, 
the tubing shall be fitted with a wrapped nipple 
to facilitate removal as shown on the drawings. 


Care shall be taken to insure that all parts 
of the system are maintained free from dirt and 
other foreign substances. After each 5-foot lift 
of the grouting systems is placed in position and 
before any concrete is placed around it, and at 
such other times as may be required, the tubing 
shall be tested by forcing air under pressure 
through it to determine that the system is com- 
pletely free from obstructions after which it 
shall be immediately temporarily capped or other- 
wise closed to avoid the possibility of any foreign 
substance entering it until it is pressure grouted. 
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A continuous flow of water shall be circulated 
in the ungrouted supply headers of the contraction 
joint systems in the vicinity of the grouting of 
any A-hole. Should a contraction joint system be- 
come plugged as the result of the A-hole grouting, 
the contractor shall clean out the system before 
the grout has taken its initial set, by filling 
the system approximately half full of water through 
the supply header of the bedrock lift or the lift 
above, admitting air under pressure through its 
lowest return available, and opening and closing 
the air valves in such a manner as to produce 
water hammer in the system. 


Any tubing that becomes clogged or obstructed 
before final acceptance of the work, due to any 
Cause, shall, if practicable, be completely opened 
and cleaned. For any plugged tubing which the con- 
tractor favlcetewepen or bo replace, Lhe sconuracror 
shall pay to the Government as fixed, agreed, and 
liquidated damages, the sum of two dollars ($2) per 
linear foot of the total length of tubing which is 
thereby made ineffective, as determined by the test- 
ing. After the grouting operations have been com- 
pleted, the contractor shall remove the grout nipples 
in the galleries and face of®the structures, and all 
holes left after the removal of the nipples shall 
be filled immediately and completely with drypack 
in accordance with the provisions of Paragraph 108. 


Payment for all work described in this para- 
graph will be made at the unit price per pound bid 
in the schedule for furnishing and installing metal 
tubing and fittimes ror srouting Contraction jours. 
which unit price shall include Che cose or uniead- 
ime, Hauling, Storing, handiime > and instalinpecke 
tubing, flteings, and 2routuae ONtlebs orp orect— 
ine the tubing from injuryednd clozaimeg - ang er ce- 
moving the nipples in the galleries and face of the 
Structures and Pilling wacuhecrypack, tne holes 
left by the removal of the nipples. Payment will 
be made only for the tubing and fittings, including 
grouting outlets, actually installed in the contrac- 
tion joints and the computed weight for payment will 
not include the weight of nails, tie wire, wooden 
plugs, or temporary supports. 


80. Hook-ups to contraction joint grouting 
systems. Bachecontractiom jot, In che dam as 


divided into a number of separate grouting systems 
from bedrock to the top of the dam, and each con- 
traction joint grouting system contains its own 
seals, supply system, and venting system. Hook- 
ups to these contraction joint grouting systems 

im the dem and te contracttem jeint and periphery 
grouting systems in the tunnel plugs and backfill 
concrete of the diversion tunnels, and elsewhere 
as shown on the drawings or directed, will be re- 
quired to wash out and test the contraction joints 
and grouting systems prior to grouting, to grout 
the various contraction joints and, if necessary, 
to rehook the systems during or after the grouting 
operations. Methods and procedures for hooking up 
to contraction joint grouting systems and for wash- 
ing and testing the contraction joints shall con- 
form to the applicable provisions of Paragraph Ol. 


Measurement for payment for hook-ups to con- 
traction joints and periphery grout systems will 
be made of the number of supply lines hooked onto. 
Return lines, vent lines, and vent return lines 
hooked onto to complete the grouting of any grout- 
ing system will not be measured for payment. Pay- 
ment for hook-ups to contraction joint grouting 
systems will be made at the unit price per hook-up 
bid therefor in the schedule, which unit price shall 
include the cost of furnishing all labor, materials, 
tools and equipment necessary to provide access to 
the joint headers; installing and removing temporary 
pipe lines to each grout header; hooking up for wash- 
ing, testing, and sroutbins each complete contraction 
joint grouting system; and other incidental work to 
and during the grouting. Payment will be made only 
once for hooking up to each supply line of a con- 
traction joint grouting system regardless of the 
number of times the same system or contraction 
joint may have to be hooked onto for washing, test- 
ine, @fOutineg, Or Treproutanea, Or or tie number oF 
pipe connections required to insure a complete sat- 
isfactory grouting job for each contraction joint. 
The item of the schedule for hook-ups to contraction 
joint grouting systems does not include the hooking 
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pe to ccoling coils for groutime the cooling coils, 
amd) the cost of hooking Up to cooling cols shall 
be included in the price bid in the schedule for 
pressure grouting contraction joints and cooling 
systems. 


81. Pressure grouting contraction joints 
and cooling systems. When directed by the con- 


tracting officer, which in general will be as soon 
as possible after the concrete has cooled the de~ 
sired amount, the contraction joints and embedded 
cooling coils in the dam and in the mass concrete 
below the machine shop shall be pressure grouted 
With cement srout. Grouting of Utne contraction 
joints in the dam up to elevation 3450 shall be 
performed before final closure of the diversion 
tunnels. Grouting of the transverse contraction 
joints 1-2, 2-3, 23-24, 24-25 will not be accom- 
plished under this contract. 


The contraction joints and the peripheries 
of the diversion tunnel plugs and backfill con- 
crete shall be grouted in the sequence provided 
in Paragraph 52. The grouting systems for the 
tunnel plug periphery grouting shall be embedded 
in the lining of the diversion tunnels, and the 
greucing systems @or the baekfill concrete, in- 
cluding concrete placed in the excavation for 
drilling perimeter grout holes, shall be embedded 
in the backfill concrete with grout and vent out- 
lets placed in holes drilled into the rock or 
concrete lining, all as shown on the drawings. 


All grout for pressure grouting contraction 
joints shall consist of neat cement mixed with 
water. Cool water shall be used in the grout mix- 
ture to prevent quick setting of the grout, and 
water having temperatures above 70° fF shall not be 
used. The cement to be used for pressure grouting 
Shall be furmished by the contracver in accordance 
with Paragraph 95. All grout shall be mixed and 
pumped in accordance with the applicable provisions 
of Paragraph 77. The program of grouting, the time 
when each lift Of “a Conbraction joine shall be 
grouted, the grout mixture, the pressure applied, 


and all other details of the grouting operations 
shall be in accordance with these specifications 
and as directed by the contracting officer. 


The @routing of Lhe Contraction joinus “shail 
bemdone singly or in) enoupe, asm@directed, and in 
separate successive lifts beginning at the founda- 
tion and finishing atSehe top @f the dam. Time 
grout feeder pipe shall extend close to the supply 
pipe for each lift of joint being grouted and shall 
have a connection with each supply pipe regulated 
by a valve. When more than one joint is being 
grouted at the same time, the grout shall be ap- 
plied in rotation by batches or in such quantities 
as necessary to fill each joint at approximately 
the same rate and to complete the filling of all 
joint lifts at the same time. The grouting of each 
joint lift shall be completed before the grout takes 
its set in the grouting system but shall not be 
grouted so rapidly that the grout will not settle 
in the joint and in no case shall the time consumed 
in tidling any lift of wa jeime be less than 2 nour. 


The contractor shall provide all necessary 
facilities such as catwalks, ladders, and platforms 
to enable the engineers and inspectors to observe 
the grouting operations at each joint, and for quick 
and convenient passage from joint to joint as re- 
quired. The contractor shall supply all labor, 
tools, and material required to assist in setting 
any dial gages or other devices used to indicate 
opening or closing of the joints during the grout- 
ing operation. The contractor shall provide a 
telephone communication and signal system for use 
during the washing, testing, and grouting operations. 
Before any lift of a joint is groutéed, it shall be 
washed thoroughly with air and water under pressure 
and shall be allowed to remain filled with water for 
a period of 24 hours. Immediately prior to being 
grouted, the water shall be drained from the joint 
tiees to be 2rouved. 


During the grouting operations, 2 or more joints, 


as detvermmmed by the contracting officer, of un- 
grouted joint lifts at the same level, shall be 
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filled wath water to the level of the top of the 
iVweeberne® Prouted. | As the ssnrouting Of the lart 
of the joint nears completion, the grouting lift 
of the joint immediately above the lift being 
grouted shall be filled with water. Valves shall 
be used to control the flow of water into and from 
each joint. All accessible leaks discovered prior 
to grouting and all leaks occurring during the 
grouting operations shall be calked or otherwise 
stopped. Immediately after a grouting operation 
is completed, the water shall be drained from the 
joints in the lift above but shall not be drained 
from the adjacent ungrouted joint lifts at the 
same level until 6 hours after completion of the 
grouting operation. Joints, pipes, or formed 
drains into which grout has leaked shall be thor- 
oughly washed out by alternately filling them with 
water and draining them until all grout has been 
removed, and all headers and outlets for each such 
joint, pipe, or drain shall be tested and shall 

be clean before the joint, pipe, or drain shall be 
considered to be thoroughly washed out. 


The grout shall be pumped into the supply 
header of the piping system for the lift. During 
the @routing of each Lift ompthe joint ve oueler 
ends of the vent pipes at the top of the lift shall 
have riser pipes about 5 feet in height and valves 
near the tops of the risers. The valves shall be 
left open until the lift is filled and only grout 
Of proper consistency for retention in the joints 
remains in the risers, whereupon the valves shall 
be closed and the required pressure applied. The 
water and thin grout shall be bled from the top of 
the joint lifts and pressure shall be applied as 
many times as is determined by the contracting offi- 
cer to be necessary to force all excess water from 
the grout. After the system ceases to take an ap- 
preciable amount of grout, the required final or 
residual pressure shall be maintained on the grout 
in the joint lift until the grout has taken its 
initial set. The simultaneous application of grout 
at 2 or more points in any one system shall be made 
if determined necessary from results of tests or 
previous groutings. After the cooling systems 
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have served their purpose, the pipes of the cooling 
systems embedded in the concrete of the dam, in 
concrete in diversion tunnel plugs and in backfill 
concrete in diversion tunnels shall be filled com- 
pletely with grout. Immediately before the grout- 
ing is commenced, the water in the embedded cooling 
coils shall be completely blown out with air. The 
grout shall be held in the cooling coils until it 
has taken its initial set by means of valves on 
each end of the coils. Coolame coils in biecks 1, 
2, 3, 23, 24, and 25 shall not be filled with grout 
as provided above. In these blocks, the water in 
the embedded cooling coils shall be completely blown 
out with air and the surface connections shall be 
capped. 


Measurement for payment for pressure grouting 
condraction [sic] joints and cooling systems will 
be made on the basis of the number of sacks of 
cement actually forced into the contraction joints 
im the dam or required £0 fill permanent pipes. | in 
measuring grout for payment, the volume of one sack 
of cement will be considered as 94 pounds. Payment 
for pressure grouting contraction joints and cool- 
ing systems will be made at the unit price per sack 
bid therefor in the schedule, which unit price shall 
include the cost of all labor, materials, plant, 
facilities, and operations required for the grout- 
ing; except that payment for furnishing and handling 
special cement for grouting contraction joints will 
be made at the unit price per barrel bid therefor 
in the schedule, and payment for hooking onto each 
contraction joint grouting system will be made as 
provided in Paragraph 80. No payment will be made 
for grout or for cement used in grout rejected by 
the contracting officer eneaccount Of Simpreper 
mixing, or for grout lost by leakage due to failure 
of the contractor to calk leaks when directed. All 
pressure grouting operations shall be performed in 
the presence of the contracting officer or his duly 
authorized representative. 
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